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REMARKS 

Applicant appreciates the thorough examination of the present application, as evidenced 
by the first Official Action. Applicant also appreciates the indication that dependent Claims 2-9, 
12-14, 16-18, 20, 21 and 25 are allowable, and would be allowed if rewritten in independent 
form. However, the Official Action rejects the remaining claims, namely Claims 1, 10, 1 1, 15, 
19, 22-24 and 26-28, under 35 U.S.C. § 102(b) as being anticipated by U.S. Patent No. 5,533,163 
to Muendel. In response to the Official Action, Applicant has amended allowable dependent 
Claims 2, 6, 7, 12, 16, 20 and 25 into independent form, Also, Applicant lias amended 
dependent Claim 26 to depend from allowable, amended independent Claim 25. Thus, as 
dependent Claims 26 and 27 now depend from allowable, amended independent Claim 25, 
Applicant respectfully submits that the rejection of Claims 26 and 27 is overcome. In addition, 
Applicant further respectfully submits that amended independent Claims 2, 6, 7, 12, 16, 20 and 
25, and by dependency Claims 3-5, 8, 9, 13, 14, 17, 18, 21, 26 and 27, are in condition for 
immediate allowance. 

As explained below, however, Applicant respectfully submits that the claimed invention 
of Claims 1, 10, 1 1, 15, 19, 22-24 and 26-28 is patentably distinct from the Muendel patent. 
Accordingly, Applicant respectfully traver$es the rejection of Claims 1, 10, 11, 15, 19, 22-24 and 
26-28 as being anticipated by the Muendel patent In light of the amended claims and the 
remarks presented herein, Applicant respectfully requests reconsideration and allowance of all of 
the pending claims of the present application. 

The Muendel patent provides an optical fiber structure for use in gain applications. As 
disclosed, the optical fiber includes a core, an inner cladding surrounding the core, and an outer 
cladding surrounding the inner cladding. The inner cladding, in operation, is capable of 
receiving and confining multimode pump energy, and transferring the energy into the core as the 
pump energy propagates along the length of the fiber structure. As also disclosed, the inner 
cladding has a non-rectangular, convex polygon cross-sectional shape so that the propagating 
pump energy is induced to form an essentially uniform radiation field within which the various 
radiation modes of the pump energy are isotropically distributed. 

Independent Claim 1 of the present application recites a fiber amplifier including an inner 
core, an outer core surrounding the inner core, and a cladding layer at leant partially surrounding 
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the outer core. The outer core of the claimed invention is capable of transmitting pump energy 
such that the pump energy at least partially amplifies signals propagating through the inner core. 
As also recited, the outer core is capable of accepting pump energy within a first range of 
acceptance angles in a first direction, and within a second range of acceptance angles in a second 
direction that is perpendicular to the first direction. Advantageously, the outer core and cladding 
layer are structured such that the numerical aperture of the fiber amplifier in the first direction, 
Ni, is different than the numerical aperture of the fiber amplifier in the second direction, N*, 

In contrast to independent Claim 1 9 the Muendel patent does not teach or suggest an 
optical fiber including an outer core (inner cladding) and cladding layer (outer cladding) 
structured such that the numerical aperture of the fiber amplifier in a first direction, Nn i? 
different than the numerical aperture of the fiber amp lifier in a second direction, N ^. The 
Official Action alleges that the numerical aperture of the fiber is inherently different for different 
directions because the inner cladding (outer core) is has an asymmetrical shape. Applicant 
respectfully submits, however, that the numerical aperture of the fiber is not a function of the 
shape of the respective layers of the optical fiber, but rather a function of the indices of 
refraction, of the respective layers an the interface therebetween. See Pat. App. p. 6 9 1. 28 - p. 
7, 1. 10; see also Muendel Patent, Col. 2, U. 1-4 (explaining that "the numerical aperture, being a 
function of the indices of the inner and outer claddings, is made as large as possible to more 
efficiently receive pump power"). 

For an optical fiber in which the refractive index decreases monotonically from nj at the 
inner cladding (outer core) to n 2 at the outer cladding (cladding layer), the numerical aperture 
defines the extent of the fiber's ability to accept, in its bound modes, non-normal incident rays. 
Also, as is well known to those skilled in the art, the index of refraction of a layer of an optical 
fiber is a function of the material of the layer, or more particularly a function of the speed of light 
in the material. Thus, from the foregoing, it follows that the numerical aperture, NA, of an 
optical fiber is a function of rhe materials of the outer core (inner cladding) and cladding layer 
(outer cladding), or more particularly the speed of light in the respective materials at their 
intersection. 

As illustrated in FIG. 6 (reproduced below) and described by the Muendel patent, the 
material of the inner cladding completely surrounds the material of the core, and the material of 



PAGE 15/1 8 * RCVD AT 7122/2004 4:02:56 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/5 " DNIS:8729306 * CSID: * DURATION (mm-ss);05-26 



Jul -22-04 04:00pm From- 



WOO P. 016/018 F-129 



Appl.No.: 10/090,296 

Filed: March 4,2002 

Pace 13 

the outer core completely surrounds the material of the inner core. As a result, irrespective of the 
direction an optical ray propagates within the inner cladding (outer core), the ray always reaches 
an interface of the same materials of the inner cladding and outer cladding (cladding layer). 
Thus, Applicant respectfully submits that the optical fiber of the Muendel patent has a uniform 
numerical aperture in all directions. 




FIG. 6, Muendel Patent 
In contrast, in various embodiments of the present invention, the cladding layer only 
partially surrounds the outer core, thus providing an interface of the outer core with a different 
material (e.g., air) across those portions of the outer core not otherwise surrounded by the 
cladding layer (see FIG. 2B, reproduced below). In other embodiments of the present invention, 
a different material is disposed within, and thus interfaces with, the outer core in a non-uniform 
manner (see FIGS. 5 A and 5B). As a result of disposing the other material at an interface with, 
or within, the outer core (inner cladding), depending on the direction an optical ray propagates 
within the outer core, the ray may reach an interface of the outer core and the other material, or 
an interface of the outer core and the cladding layer. Thus, the numerical aperture of the fiber 
amplifier at the interface of the outer core and the other material differs from the numerical 
aperture at the interface of the outer core and the cladding layer. In contrast to the optical fiber 
of the Muendel patent, then, the fiber amplifier of independent Claim 1 has an anisotropic 
numerical aperture. 
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FIG. 2B, Present Application 
Applicants therefore respectfully submit that the fiber amplifier of independent Claim 1 is 
patentably distinct fiom the optical fiber of the Muendel patent. Applicant respectfully submits 
that independent Claims 10, 19 and 23 each define subject matter similar to independent Claim 
1. In this regard, each of these independent claims recite that the numerical aperture of a fiber 
amplifier in a first direction is different from the numerical aperture of the fiber amplifier in a 
second direction, as set forth by independent Claim 1. As such, Applicant respectfully submits 
that independent Claims 10, 19 and 23, as well as dependent Claims 11,15, 22, 24 and 28 that 
depend therefrom, are also patentably distinct from the Muendel patent for at least the same 
reasons as described above in conjunction with independent Claim 1. Thus, Applicants 
respectfully submit that the rejection of Claims 1, 10, 11, 15, 19, 22-24 and 26-28, under 35 
U.S.C. § 102(b) as being anticipated by ibe Muendel patent, is overcome. 



PAGE 17/18 * RCVD AT 7/22/2004 4:02:56 PM [Eastern Daylight Time] « SVR:USPT0-EFXRF-1/5 * DNIS:8729306 * CSID: * DURATION (mm-ss):05-26 



Ju 1-22-04 



04:01pm 



From* 



T-400 P. 01 8/01 8 F-129 



AppLNo.: 10/090,296 
Filed: March 4, 2002 
Page 15 



CONCLUSION 



In view of the amended claims and the remarks presented above, Applicant respectfully 
submits that the present application is in condition for allowance. As such, the issuance of a 
Notice of Allowance is therefore respectfully requested. In order to expedite the examination of 
the present application, the Examiner is encouraged to contact Applicant's undersigned attorney 
in order to resolve any remaining issues. 

It is not believed that extensions of time or fees for net addition of claims are required, 
beyond those that may otherwise be provided for in documents accompanying this paper, 
However, in the event that additional extensions of time are necessary to allow consideration of 
this paper, such extensions are hereby petitioned under 37 CFR § 1.1 36(a), and any fee required . 
therefore (including fees for net addition of claims) is hereby authorized to be charged to Deposit 
Account No, 16-0605. 
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